Medical information databases are the most important resources for providing medical related information which has flourish steadily during recent years. This flourishment has facilitated biomedical research, which has the aim of developing knowledge and using it in the diagnosis, prevention, and treatment of diseases ( Cohen & Hersh, 2005) . The result of such flourishment is an unprecedented increase of information in the medical sciences and the creation of millions of databases for storing, organizing, managing, and presenting information to users (Hariri & Nadi Ravandi, 2014) . One of the most important databases is the PubMed ( ), which provides access t o M E D L I N E c i t a t i o n s s i n c e t h e 1 9 6 0 s ( ). However, the number of similar
MEDLINE is one of the valuable sources of medical information on the Internet. Among the different open access sites of MEDLINE, PubMed is the best-known site. In 2010, iPubMed was established with an interaction-fuzzy search method for MEDLINE access. In the present work, we aimed to compare the precision of the retrieved sources (Best, Useful and Objective precision) in the PubMed and iPubMed using two search methods (simple and MeSH search) in PubMed and interaction-fuzzy method in iPubmed. During our semi-empirical study period, we held training workshops for 61 students of higher education to teach them Simple Search, MeSH Search, and Fuzzy-Interaction Search methods. Then, the precision of 305 searches for each method prepared by the students was calculated on the basis of Best precision, Useful precision, and Objective precision formulas. Analyses were done in SPSS version 11.5 using the Friedman and Wilcoxon Test, and three precisions obtained with the three precision formulas were studied for the three search methods. The mean precision of the interaction-fuzzy Search method was higher than that of the simple search and MeSH search for all three types of precision, i.e., Best precision, Useful precision, and Objective precision, and the Simple search method was in the next rank, and their mean precisions were signif icantly different (P < 0.001). The precision of the interaction-fuzzy search method in iPubmed was investigated for the f irst time. Also for the f irst time, three types of precision were evaluated in PubMed and iPubmed. The results showed that the Interaction-Fuzzy search method is more precise than using the natural language search (simple search) and MeSH search, and users of this method found papers that were more related to their queries; even though search in Pubmed is useful, it is important that users apply new search methods to obtain the best results.
databases for access to MEDLINE literature citations has increased in recent few years. Some of these sites are HubMed ( ), Deutsches Institut für Medizinische Dokumentation und Information (DIMDI) ( ) , I n f o t r i e v e ( ) , a n d iPubmed (
). These databases have become a necessary part of researchers' efforts, and they are being used increasingly by physicians and patients as necessary tools for answering clinical questions (Wang et al., 2010) . However, each one of these hosts has different search methods and use different search techniques and algorithms. Thus, the quality of the searches, with their different strategies, specif ications, and updating distance, are different for each site, and researchers must try to decide which site can provide more accurate information in the shortest period of time (Zohour et al., 2003) . This decision is very diff icult, and information retrieval is a challenge for users since search tools are very complex to navigate (Giustini & Barsky, 2010) . The question is what methods and strategies provide more accurate information. For example, Hariri & Nadi Ravandi (2014) indicated the mean precision of the visual method was greater than that of the MeSH search for all three types of precision, i.e., Best precision, Useful precision, and Objective precision, and their mean precisions were signif icantly different (P<0.001) (Hariri & Nadi Ravandi, 2014) . The retrieval and precision of all f ive free MEDLINE sites were signif icantly higher in natural language searching in comparison to control vocabulary searching ( P < 0.05) (Zohour e 2003) , and another study on MEDLINE indicated specif icity of the subject search was greater than the text word search (i.e., 66% versus 47%), and the subject search sensitivity was 78% versus 88% for the other method (Jenuwine & Floyd, 2004) or using MeSH terms in the index does not affect the searched queries different users (Liu, 2010) . But Shariff et al. (2013) reported that the average search in Google Scholar retrieved (22%), which was better than PubMed (11%), and the precisions were similar (6% for PubMed and 8% for Google Scholar, P = 0.07). The most important factor that the researchers must wish to know that is which of these methods and strategies is the best and the most accurate. Each of the methods has its own advantages and disadvantages possessing special characteristics from the user's viewpoint. However, some of the methods are more popular among users due to the types of algorithms that have been designed based on their own special needs and characteristics. There are two classic criteria, i.e., precision and recall (López-Herrera 2008) that are the basic measures used in evaluating these informationretrieval systems. The recall is the ratio of the number of retrieved relevant records to the number of retrieved and not retrieved relevant records in the database. Precision also is the ratio of the number of retrieved relevant records to the number of retrieved records retrieved (irrelevant and relevant) and it shows the acceptability of the evaluated documents and is measurable considering special conditions.
The determination of precision can clarify the eff iciency and effectiveness of these methods if only it is determined by real users of information and their judgments at the time they were searching for the real information they needed (Hariri & Nadi Ravandi, 2014) . The researchers in this research decided to compare three methods (simple search and MeSH search in PubMed and interaction-fuzzy search method in iPubmed) in six biomedical subject areas to determine which would be the most precise from the viewpoint of real users of the two databases. One of the methods which are based on the natural language (simple search), and the second method is based on the control of words and terms, and the other is based on fuzzy theory. Of course, the researchers made calculations to assess the three methods and also determined the three types of precision for each method based on the Best precision, Useful precision, and Objective precision formulas (Gwizdka & Chignell, 1999) , and the three methods would be compared on the basis of the obtained results. The results of such research would also clarify the comparative eff iciencies of these methods for designers of different search methods in databases, and they could also help users to choose the search methods that provide the best results for their specif ic needs. On the basis of various searches, the researchers concluded that the precision of the search methods in the medical databases had not been evaluated to date based on the three types of precision, i.e., Best precision, Useful precision, and Objective precision, which makes the results of this research more effective. The purpose of this study was to compare the precision of information retrieval of the three search methods in PubMed and iPubMed. The following were set as the specif ic objectives of the study: 1-To determine the Best precision of the retrieved sources among the three search methods (the simple search, MeSH search, and interaction-fuzzy Search) in six biomedical subject areas. 2-To determine the Useful precision of the retrieved sources in three search methods (the simple search, MeSH search and interaction-fuzzy search) in six biomedical subject areas. 3-To determine the Objective precision of the retrieved sources in three search methods (the simple search, MeSH search and interaction-fuzzy search) in six biomedical subject areas. 4-To compare the precision of the retrieved sources (Best, Useful and Objective precision) in three search methods (the simple search, MeSH search and interaction-fuzzy search) in six biomedical subject areas. 5-To compare the precision of the retrieved sources (Objective precision) in three search methods (the simple search, MeSH search and interaction-fuzzy search) in cut-off point (Giustini 2005; Yap & Wu, 2005) .
his research was conducted using a semi-empirical method in which sixtyone fresher(s) (students) from intensive care nursing, geriatric nursing, medical surgical nursing, parasitology, microbiology, and the health information technology disciplines agreed to participate in the study in 2013. The fresher(s) were selected so that the participants of the study must be had the same levels of information literacy, which meant that their previous experience and knowledge should not affect the results.
the number of search queries was determined by considering the precision that the researchers expected from any method and using the ratio comparison formula for both groups and a sample size of 305 obtained for each method. Formula (1): P =0.5, P =0.4 =0.5, =0.2 he study tool was a form that was f illed-up by the participants. The participants had to answer about their disciplines, age, gender, familiarity rate with Pubmed and iPubMed, search query, search keywords, and their judgment search results based on the study method. The authenticity of the form was approved by experts. With a statistical specialist's opinion, this form was not used to conf irm the reliability of the information provided.
to collect the information, 61 fresher(s) were divided into six groups on the basis of their respective disciplines. Training workshops were held for each group. In the f irst workshop, an overview of search, simple search, and general search strategy was taught to the students. In the next session, using PubMed, particularly the use of simple search, query formulation, and the use of Boolean operators were covered. Then, the participants learned how to use Medical Subject Heading (MeSH) for searches. Finally, the participants were trained how to search in the iPubMed system and the method of interactive-fuzzy search. Of course, to prevent bias towards the search results of one of the methods, the trainees changed the training order of the search methods in the different workshops and taught three methods in some cases. For this work, the researchers used a matrix to change the Methodsand Materials:
teaching methods.
To determine the three types of precision (Best, Useful, and Objective precision), the researchers trained the judgment method of 20 primary results of any search method (20 cut-off point) for the users. The reason for studying only the f irst 20 f indings was that the users usually tended to review a small part of the f indings of each search (between the f irst 10 to 20 f indings), which were referred to in different research reports, such as those of Gwizdka & Chignell (1999) and Hariri & Nadi Ravandi (2014) . Total 152 workshops were held.
The Judgment method was based on Gwizdka & Chignell (1999) 's prescribed method (Table 1) . The participants were taught the three search methods of PubMed and iPubMed and asked to judge the title, abstract, and full text of the article (if available) in the f irst 20 f indings. Because in calculating the precision, Gwizdka & Chignell (1999) 's formula, links were important, the participants even considered whether links were available in the articles to other related articles and scored them based on the relevance of the articles to the subject of interest. Though the experience that the participants may gain from searching through any search method can affect the results obtained in the next search methods, each group was asked to use the designed matrix of the different search methods. Finally, the participants judged 305 searches for each method and completed checklists. After collecting the students' forms, scores were determined for each search, and then the mean precision of each search was determined using the Best precision, Useful precision, and Objective precision formulas in the cut-off point (Giustini & Barsky, 2005; Yap & Wu, 2005 ) as follows: the data were entered into SPSS version 11.5. The Kolmogorov-Smirnov test showed that the data distribution was not normal. For this reason, the non-parametric Friedman Test was also used to compare the three types of precision in the three search methods and for analyzing the data of the three types of precision in the six subject categories in the three search methods. Also, the Wilcoxon Test was used to compare the mean of Objective precision in the cut-off point (Giustini & Barsky, 2005; Yap & Wu, 2005 ) .
The 61 fresher(s) who participated were from six different
Statistical analyses:
Results:
disciplines. There were 40 women and 21 men, in the age group of 26-30 (Table 2) . Among the participants, 57 were not earlier familiar to iPubmed. Most of the participants were from the disciplines of geriatric nursing and medicalsurgical nursing than the otherdisciplines (Table 3) .
Researchers analyzed their search queries and classif ied them into six subject categories and 20 subcategories. The six categories were 1-Trauma, Nervous System/nursing, 2-Nursing, 3-Management Information Systems, 4-Geriatric nursing, 5-Microbiology, and 6-Parasitology. The subcategories are specif ied in Table 4 . The subject categories and subcategories were controlled and standardized in MeSH.
The participants judged 305 searches foreach method, and a total of 457,500 titles and abstracts and 274,531 full texts of articles were studied and scored by the students.
The comparison of the mean of Best precision in the three search methods showed that best precision of the fuzzy -interaction search method in iPubmed was greater than that of the simple search and MeSH search methods (0.1275 versus 0.0975 and 0.0225, respectively). Our research f indings revealed that the mean of useful precision in the fuzzy-interaction search method was equal to 0.2246 and, for the simple search and MeSH search methods, the values were 0.2126 and 0.1061, respectively ( Table 5 ). The comparison of the mean of objective precision of the three search methods showed that the mean precision of the fuzzy-interaction method (0.4785) was greater than that of the simple search method (0.3662) and the MeSH-controlled search method (0.2330). The Kolmogorov-Smirnov test indicated that the data distribution was not normal (P < 0.001). Thus, due to the non-normal data distribution and replication of the questions in each of the three search methods, the nonparametric Friedman test was used to test the hypotheses. Statistical analysis of results using the Friedman Test at the 95% conf idence level showed that the mean of Best precision of the Fuzzy-Interaction method was signif icantly different from that of the Simple search and MeSH-controlled search methods (P < 0.001). Also, the f indings indicated that the mean average Best precision of the Simple method was signif icantly different from that of the MeSH-controlled search method (P < 0.001).
The Friedman Test at the conf idence level of 95% showed that there was a signif icant difference in mean of Useful precision between the Fuzzy-Interaction with Simple search (P < 0.001) and Fuzzy-Interaction search with MeSH-controlled search (P < 0.001) and also between Simple search and MeSH-controlled search (P < 0.001). The comparison of the mean of Objective precision of these three methods indicated that there was a signif icant difference between the means of the precisions of the three methods (P < 0.001). This study also focused on the effect of one of the information retrieval algorithms, i.e., the Interactive-Fuzzy algorithm on the precision of information retrieval in the iPubMed medical database. The f indings showed that the mean Best, Useful, and Objective precisions in the Interactive-Fuzzy method were greater than those in the three types of precision for the Simple Search and MeSHcontrolled search methods and that the mean of the three precisions in the Interactive-Fuzzy method was signif icantly different from those for the other two methods in the six subject categories. Various studies have conf irmed that the Fuzzy method increases the rate of search precision in information retrieval systems. Pereda & Taghva (2011) showed that the mean precision of the Fuzzy search method was greater than that in the Token method, i.e., 55% vs. 25%. Also, Ye (2007) reported that using this logic in the thesaurus increased the performance of information retrieval. Yap & Wu (2005) compared the precision of the Fuzzy method with that of the Simple Search method and conf irmed the high precision of the Fuzzy method. Gehanno & Dong (2009) concluded that the precision of Fuzzy clustering search method was greater than that in the binary search method.
In the present study, the mean objective precision in the three search methods at the cut-off point of 10 depicted that the mean precision of the fuzzy search method was greater than those of the other two search methods. Also, compared with the mean precision at a cut-off point of 20 in the three methods, the mean precision of cut-off point of 10 appeared to be higher. Thus, the PubMed can rank the results based on relevance, and the iPubMed can rank the results based on relevance as the default, we can conclude that the two systems operated successfully in f inding ranking based on relevance. This is a very important feature for information retrieval systems. Rating of the retrieved results related to the users' needs rather than their questions has remained as one of the main challenges of designers of information retrieval systems. Hariri stated that, from the user's point of view, the precision of the retrieved results on the f irst page of Google, which sorts the results according to their relevance, is higher than other f indings, so that in 47.5 and 50% of the cases, the most related results have gained scores of 1 and 5, which were on the f irst page (Hariri, 2011) . The f indings of the present study conf irmed that there is a signif icant difference among best, useful, and objective precisions of the interactive-fuzzy search method and the other two simple and MeSH search methods as mentioned by Hariri & Nadi Ravandi (2014) . In this respect, Samadzadeh et al.
Discussion:
http://www.caves.res.in/ TECHNOSCIENCE ARTICLE Ambient Science, 2016: Vol. 03(2); 30-36 DOI:10.21276/ambi.2016.03.2.ta02 (2013) reported that the mean precision of the simple search method in the PubMed database in the cut-off point of 10 was 0.162, which was lower than the best mean precision of the simple search method in the current study (0.4593). The involvement of the hypertext links may effectively contribute to higher precision and more relevant articles. According to Bajpai (2011), a study of citations can elevate search precision. Lower precision in the MeSH-controlled search method may indicate problems in the information retrieval using subject headings. The difference of the f indings of this study with that of Hariri & Nadi Ravandi (2014) 's study may be due to an application of only one keyword in the second study for searching articles in MEDLINE. According to Garnett (2010) study, using two keywords rather than one decreases the precision of the search signif icantly. For instance, the precision was decreased from 61% to 26% while searching using two keywords instead of one. In increasing the number of keywords, the questions formulating and keyword combinations due to different spellings, various synonyms, different abbreviations, and absence of users' experience are found diff icult. However, based on studies performed in the libraries of Marquette University (2011), one of the priorities of MEDLINE compared to PubMed is better compliance of search expressions with the subject headings of MeSH, which results in more desirable f indings. In addition due to the algorithm structure of PubMed, most of the users' choices are hidden behind links and, consequently, the MeSH search encounters problems.
It is obvious that lower compliance of keywords of natural language with subject heading affects the number of retrieved documents. Thus, it could be inferred that this tool would function very poorly in a precise search of articles. Forexample, Ugolini (2006) proved that, out of 176 molecular epidemiologic studies, only two articles were indexed properly. This matter necessitates the use of other kinds of search methods, such as textual and phrasal searches, along with the controlled method. However, the use of the MeSH subject heading cannot be thoroughly neglected for search. Some believe that a free textual search is a good opportunity in such case where there are no keywords matched with our keywords (Pappas & Owen, 2003; Vincent 2006) . A desirable search is achieved whenever a free textual search is conducted along with a MeSH-controlled search (Harrison, 1997; Vincent 2006) . Some studies have compared the mean precision of the natural language search method in PubMed with that of the MeSH-controlled search method, and our study conf irms the f indings of the earlier such studies. Zohour (2003) reported that the mean precision of the natural search method in the f ive famous free versions of MEDLINE, i.e., Dimidi, PubMed, IGM, Infotrieve, and BiomedNet, was meaningfully higher than that in the MeSH-controlled search method. These f indings also were in good agreement with the report of Heynez (1985) and Zhou (2006) which were independently published in a gap of more than twenty years . Walter (2011) showed that the mean precision of the natural search method was somewhat better than that in the advanced search method in PubMed (80% for the cut-off point of 20 versus 70%). This represents the eff icacy of the natural language search method. Pollter (2008) emphasized this matteras well.
Of course, some studies have been directed in this respect, which has produced f indings that are totally different from those offered by recent studies. For instance, Chang (2006) emphasized the high mean precision of the controlled search method compared to the simple search method. Soumela & Andrade (2005) insisted on the high precision of the controlled method in PubMed compared to the simple method as well. Nevertheless, what is of importance is that, despite differences, the advantages of each search method must not be neglected). This means that unique and related articles may be found in each search method that could not have been retrieved through other search methods (Jenuwine & Floyd, 2004) . Despite all the capacities that each of these search engines possesses and the different search methods they offer, users cannot be encouraged and directed towards choosing one particular database or search method. All the search methods are advantageous and contribute to better searches and f indings (Acharya 2008) .
One of the limitations of this study was that there were no similar research efforts in the medical f ield that could be used for comparative purposes. Therefore, it was impossible to make any meaning comparison with other results. Also, it was not possible to standardize the method of the study that was performed. In this context, for a performance of the study, the researchers based their assessment on the experience gained from previous research and the situation at the time of the study (Hariri & Nadi Ravandi, 2014) . This issue may do not affect the generalized ability of the f indings because each study has its own particularcircumstances.
Conclusively, on the basis of this research, we can state that Interactive-Fuzzy method in iPubMed had better performance than the MeSH-Controlled method. Our f indings are important because, unlike the traditional method, three types of precision were measured, i.e., Best precision, Useful precision, and Objective precision, for the f irst time in a medical database from the perspective of real users. This new method could provide an improved approach for the evaluation of methods that are used to search databases. Future research should focus on comparing this type of precision with different searching methods available in the MEDLINE database or other TECHNOSCIENCE ARTICLE medical databases. The results of such research can lead to the improvement of the evaluation of the methods used to search databases, and they can help designers produce better, more appropriate search algorithms. Further research in other medical f ields and with the participation of experts in each f ield can evaluate the effectiveness of such an approach for medical information retrieval systems in providing more specif ic information.
